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@ A brake and gear change control unit for a bicycle. 

@ A combined gear change control and brake 
unit for a bicycle comprises a first actuating 
lever (50) adjacent the rear of the brake lever 
(12) and a second actuating lever projecting 
horizontally towards the middle of the hand- 
lebar which respectively control ratchet devices 
for controlling upward or downward selection 
of the various transmission ratios. 
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Field of the Invention 

The pr sent inv ntion relates to a combined 
brak and gear change control unitfor a bicycle, of the 
type confiprislng: 

- a support body fixable to the bicycle handlebar, 

- a brake control lever pivotally mounted to the 
support body about a first axis and provided with 
attachment means for a flexible brake control 
cable, 

- a gear change control member, rotatabiy moun- 
ted in the support body about a second axis ortho- 
gonal to the said first axis and carrying means 
around which the flexible gear change control 
cable can be passed, and 

- means for imparting a rotation to the said gear 
change control member. 

Prior Art 

in recent years there has been an Increasing ten- 
dency to form combined bicycle brake and gear 
change control units, which allow the cyclist to actuate 
both brake and gear change without taking his hands 
away from the bicycle handlebar . This requirement is 
particularly felt in the field of competition bicycles 
where It is desirable that the gear change control 
operation can be performed as rapidly as possible 
retaining full control of the bicycle so as not to distract 
the cyclist's attention from the conduct of the competi- 
tion. 

In the past various types of combined gear 
change control and brake devices have been propos- 
ed. One device of the type indicated at the beginning 
of the present description is for example illustrated in 
United States Patents US-A-4 100 820 and US-A-4 
132 296. 

These documents illustrate a unit in which the 
gear change control device includes a control lever 
projecting through a slot In the support body with its 
inner end within the body mounted rotatabiy In the 
support body and around which the flexible gear 
change control cable is passed. This member Is sub- 
ject to the action of a friction mechanism sufficient to 
counteract the usual spring which is associated with 
the gear change d6raliieur so as to guarantee that the 
gear change control lever remains in the selected 
position. 

Such a solution is unsatisfactory, principally for 
two reasons. First, use of gear change control devices 
of the Indexed type is now established, which allow 
cyclists to have a secure reference of the various posi- 
tions of the control lev r corresponding to the various 
selectable transmission ratios. In th second plac , 
th g ar chang control lever provided in the said 
known devices Is not always movable with ease and 
convenience by the cyclist In particular, the actuation 
can be difficult in one f the twos nsesofrotati n f 


th lever and when the lever must be actuat d starting 
from some of its various possible operating positions. 

Fundamentally, other known devices, such as 
those illustrated in United States Patent US-A-3 478 

5 617, In European Patent Application EP-A-0 352 732 
and In Gennnan Patent Application DE-A-3 916 919 
suffer from the same disadvantages. These latter 
three documents, among others, illustrate control 
units In which the brake lever and the gear change 

10 control lever are pivotally mounted about parallel axes 
rather than about orthogonal axes as stated at the 
beginning of the present description; this involves a 
difficult movement for the gear change, at least when 
the control lever must be turned forwardly. 

15 It has been proposed (see European Patent 
Application EP-A-0 371 254) to provide a combined 
( brake and gear change control unit in which the brake 
lever which, being tumable about two orthogonal axes 
can also function as the gear change control lever. 

20 This arrangement, however, has disadvantages of 
requiring the utilisation of a complex mechanism con- 
stituted by a large number of parts. 

It has also been proposed (see International 
Patent Application PCT/GB 90/00220) to provide a 

25 control unit in whteh the gear change control lever is 
a separate lever from the brake lever, but is articu- 
lated to the brake lever body, in this case, also, the 
pivot axis of the gear change control lever is parallel 
to the pivot axis of the brake lever and the actuation 

30 of the gear change is not always easy. 

Finally, German Patent Application DE-A-3 136 
922 has proposed a gear change control and brake 
unit in which the gear change control member can be 
actuated by a separate lever from the brake lever, by 

35 means of a ratchet device. The disadvantage of this 
known device resides first of ail in the fact that in this 
case too the gear change control member is rotatable 
about an axis parallel to the pivot axis of the brake 
lever so that actuation is not always easy. In the sec- 

40 ond place it includes a toothed wheel which functions 
both as the toothed wheel of the ratchet device and as 
a reference wheel In cooperation with a ratchet stop 
pawe for the various operating positions of the gear 
change, which renders the control device difficult to 

45 operate on a practical level. 

The object of the Invention 

The object of the present invention Is that of pro- 
50 viding a unit of the type indicated at the beginning of 
the present description, which will be able to over- 
come all the above indicated disadvantages and 
which will have a series of further advantages which 
will b specified her Inafter. 

55 

The inv ntlon 

With a view t achi ving this object, the subject 
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Detailed Pescripti n f a Preferred Emb diment 

Further characteristics and advantages of the 
present Invention wilt become apparent from the fol- 
lowing description with reference to the attached 
drawings provided purely by way of non limitative 
example, in which: 

- Figure 1 is a sectional view of a preferred embo- 
diment of the control unit according to the inven- 
tion; 

- Figure 2 is a view seen in the direction of the 
arrows 11-11 of Figure 1 of the unit according to the 
Invention, seen dismantled from the bicycle hand- 
lebar; 

- Figure 3 is a view in the direction of the arrow 
Ill-Ill of Figure 1; 

- Figure 4 Is a sectional view taken on the line IV- 
IV of Figure 1; 

- Figure 5 is a sectional view taken on the 1 Ine V-V 
of Figure 1; 

- Figure 6 is a sectional view taken on the line VI- 

VI of Figure 1; 

- Figure 7 Is a sectional view taken on the line VII- 

VII of Figure 1; 

- Figure 8 Is a sectional view taken on the line 
Vlli-Vlll of Figure 3; 

- Figure 9 is a sectional view taken on the line IX- 
IX of Figure 1; and 

-Figure 10 Is a schematic perspective view 
which illustrates the use of the control unit of the 
invention. 

With reference to Figures 1 and 10, the reference 
1 generally indicates a competition bicycle handlebar 
which Is provided, at least at one end with a control 
unit according to the invention. The unit according to 
the invention is a combined brake and gear change 
unit for a bicycle. It is therefore utilised for controlling 
the brake associated with one of the two bicycle 
wheels, and the rear d^railleur which controls the 
selective engagement of the bicycle chain with the 
sprockets on the hub of the bicycle's rear wheel. 
Naturally, If there is provided a second analogous unit 
atthe other end of the handlebar, this latter will control 
the brake of the other wheel of the bicycle and the 
front ddrailleur which controls the selective engage- 
ment of the bicycle chain with the gears on the chain 
wheel. 

With specific reference to Figure 1, the unit 
according to the invention, which is generally indi- 
cated with the reference 2. comprises a support body 
3 preferably made of light alloy, which is fixed in a 
known manner to the handlebar 1 by means of a 
clamp band 4. As illustrated in Figur 3. th d vice 4 
comprises a flat metal band having juxtaposed nds 
fixed by means of a cylindrical pin 5 1 an element 6 
which is received slldably in a cylindrical cavity 7 of 
the support body 3 which opens onto the concave sur- 
face 3a of the body 3 which fits against th handl bar 


1. The lement 6 has a blind thr aded hole 8 for 
ngagement of the screw 9 the head of which is 
received within a cavity 3b of the body 3 (see also Fig- 
ure 5) and defines a polygonal socket for insertion of 

5 a manipulation toot. Clamping of the screw 9 causes 
clamping of the surface 3a of the body 3 against the 
band and against the handle bar 1 . 

Stilt with reference to Figure 1, the support body 
3 has, in a known way, in Its frontal part, two lateral 

10 cheeks 1 0 (see also Figure 3) to which are connected 
the ends of a pin 11 for pivoting a brake control lever 
1 2. The lever 1 2 is also preferably made of a light alloy 
and has a substantially U-shaped transverse section 
with two lateral cheeks 12a which are engaged by the 

IS pivot pin 1 1 (Figure 3). The two cheeks 12a also sup- 
port a small block 1 3 to which is fixed, in a known way, 
the end 14 of a flexible metal brake control cable 15. 
The cable 15 projects out from the support body 3 
passing through a hole 18 fonnned in the upper wall of 

20 the support body and having a widened section 16a 
on the bottom wall 16b of which engages the end 17 
of a sheath 18 which is associated with the flexible 
cable 15. The section of the sheath 18 which projects 
from the support body 3 Is held in a seat 18a of the 

25 body 3 and is guided parallel to and adjacent the 
handlebar tube. 

In nonmal conditions of use of the bicycle the axis 
1 9 of the pivot pin 1 1 of the brake control lever 1 2 lies 
horizontally and transversely with respect to the lon- 

30 gitudlnal plane of the bicycle. 

The cable 15 is subjected to a biasing action 
caused by a spring associated with the brake device 
In such a way that it tends to cause the lever 12 to 
rotate about the associated axis 19 in an antidock- 

35 wise direction (with reference to Figure 1). The lever 
12 is also provided with a stop pin 20 (see Figure 9) 
retractable within the lever against the action of a 
spring 21 , which is adapted to engage the edge of one 
of the two cheeks 10 of the support body 3 so as to 

40 define the rest position of the lever. Starting from this 
position, the lever can be turned in a clockwise sense 
(stilt with reference to the figure) so as to apply a ten- 
sion to the cable 15 and therefore control braking. 
The support body 3 has a cylindrical hole 22 the 

45 axis 23 of which is orthogonal to the pivot axis 19 of 
the brake lever 12 and parallel to the longitudinal 
direction of the bicycle to which the unit is mounted. 
Within the hole 22 Is rotatably mounted, by means of 
two rolling element bearings 23a, a shaft 24 for con- 
so trolling the bicycle gear change. The shaft 24 has a 
portion with a non-circular section on which is fitted a 
toothed wheel 25 cooperating with two wire springs 26 
(s Figure 4) ach f which has one end fixed to the 
support body 3 and the opposite end in resilient 

55 ngagement with a spac betw en teeth in the 
toothed surfac of the wheel 25. The toothed wheel 25 
and the two wire springs 26 cooperate together to 
constitute Indexing m ans adapted to defin a 
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plurality of stable positions of the contr t shaft 24 cor- 
responding to th ngag m ntofth various select- 
able transmission ratios of th gear change. The 
wheel 25 Is fonned integrally and connected to a 
further wheel 27 (Figure 4) having a peripheral groove 5 
28, around which a flexible control cable 29 of the gear 
change Is passed (Figure 2). The flexible cable 29 has 
an end 29a received in a corresponding seat fbmied 
in the wheel 27 and is guided through the hole 30 of 
an insert 31 of plastics material (Figures 2, 3, 8) which io 
is fixed in a seat 32 of the body 3. The cable 29 has 
a sheath 32 the end of which Is engaged against the 
wall of an enlarged portion of the hole 30. 

The wheel 27 has. as well as the peripheral 
groove 28. a peripheral set of axially extending teeth is 
34 (Figure 2) cooperating in the manner of a ratchet 
with the teeth 35 of an engagement member 36 con- 
stituted by one end of an actuating lever 37. The lever 
37 is articulated at 38 to a link member constituted by 
a pair of plates 39 which are freely rotatably mounted 20 
on the assembly constituted by the wheels 25, 27 and 
which support a pin 40 for pivoting of the actuating 
lever 37. The pin 40 has a wire spring 41 (Figure 2) 
associated therewith, which is interposed between 
the actuating lever 37 and one of the two plates 39 and 25 
tends to maintain the lever 37 in the rest position illus- 
trated in Figure 2. in which the tooth 35 is spaced from 
the teeth 34 of the wheel 27. The two plates 39 have 
a disc part which, as already indicated, is freely rotat- 
ably mounted on the wheels 25, 27 and is disposed 30 
within a cavity 42 of the support body 3. The pivot pin 
40 of the actuating lever 37 is supported by respective 
radial projections of the plates 39 which project out- 
wardly from the support body 3 through a slot 43 (Fig- 
ure 2). Nonnally, the two plates 39, and consequently 35 
the actuating lever 37, are maintained In the rest posi- 
tion illustrated in Figure 2 In which the plates 39 are 
in contact against one end 43a of the slot 43. by a coil 
spring 44 mounted coaxially between the shaft 24 and 
the wheel 27 and having one end anchored to one of 40 
the two plates 3"" and the other end. indicated 45 in 
Figure 7, anchored in a seat of the support body 3. 

The wheel 27 has a sector-shaped groove 46 
which avoids Interference behween the wheel 27 and 
the end 45 during rotation of the wheel 27. The spring 45 
44 biases the two plates 39 towards the rest position 
Illustrated in Figure 2. 

When the cyclist wishes to control a downward 
selection of the gear transmission ratio he acts with 
the thumb of the hand which holds the handlebar on so 
the actuating lever 37 displacing it downwardly. Since 
the reaction of the wire spring 41 Is less than that of 
the coil spring 44 the movem nt of th lever 37 tak s 
place initially without transmitting any movement to 
the two plates 39. ss 

The free movement of the lever 37 proce ds until 
the tooth 35 engages the tooth 34 of the wheel 27, 
Starting from this moment, further movement of the 


I ver 37 also causes a rotation of the whe I 27 and 
cons qu ntty th passag from the previously 
engaged transmission ratio to the adjacent ratio or 
even to a further adjacent transmission ratio. Th pas- 
sage through each transmission ratio is cleariy felt by 
the cyclist following the snap engagement of the 
spring 26 in the spaces of the toothed wheel 25. The 
length of the slot 43 (Figure 2) is such that the two 
plates 39 can perform an angular movement sufficient 
to cause the passage through more than one trans- 
mission ratio with a single actuatton of the lever 37. 
When the action on the lever Is interrupted, the 
assembly constituted by the lever and the two plates 
39 returns to the rest position illustrated in Figure 2 by 
the bias exerted by the springs 41 and 44. Therefore, 
the cydisf s thumb will again find the lever in its rest 
position easily reachable when it again becomes 
necessary to control another gear change movement. 

As is evident from the preceding description and 
from the attached drawings, the wheel 27 is mounted 
on the end of the shaft 24 which is adjacent to the 
handlebar 1. This makes it possible to dispose the 
section of the sheath 33 of the gear change control 
cable which projects from the support body 3 parallel 
to and adjacent the handlebar 1. 

The opposite end of the control shaft 24 canries a 
second ratchet device of type similar to that described 
above. More precisely (see Figure 1), on the shaft 24 
there is fitted a tooth wheel 47 intended to cooperate 
in the manner of a ratchet with the teeth 48 of an 
engagement member 49 which is associated with one 
end of an actuating lever 50. More precisely, the lever 
50 has a forked upper end with two arms 51 pivoted 
by means of a pin 52 having an axis 53 (Figures 1 and 
5) on a tang 100 which traveraes the member 49 and 
a link member 54 constituted by a plate folded into a 
U-shape In such a way as to define two wings 54a 
which are nriounted fireely rotatably on the control 
shaft 24. The link member 54 is biased towards a rest 
position (illustrated in Figure 5) in which the lever 50 
Is in contact against a threaded adjustable pin 55 fixed 
to the body 3 by a coil spring 56 (see also Figure 6) 
wound around the end of the shaft 24 and having a tail 
end 57 anchored to a projection 58 of the link member 
54 and the other tail end 59 engaged against the sup- 
port body 3. Further, the actuating lever 50 is subjec- 
ted to the bias of a wire spring 60 having tail ends 60a. 
60b (Figure 6) engaged on a projection 58 of the menrv- 
ber 54 and on the lever 50. The spring 60 is mounted 
on a pin 60c carried by a foric body 60d, 60e which is 
integrally fomied with the tang 1 00 and tends to main- 
tain the lever 50 in the rest position illustrated In Fig- 
ure 1. In which its surface 50a (Figure 1) is in contact 
against the fori^ body 60d, 60 . The lever 1 2 is further 
provid dwithatefl n plug 61. The spring 60 tends to 
bias a rotation fthe lever 50 in a transverse dir ction 
so that the teeth 48 (Figure 5) can engage the wheel 
47 nly after having v room the r action of th 
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spring 60. Therefore the lever 50 performs a first slack 
strok to engage the teeth 48 n the wheel 47, after 
which a further displacement of the I ver 50 causes 
rotation of the wheel 47 and therefore of the shaft 24. 

When the cyclist wishes to actuate the gear 
change in a direction towards higher transmission 
ratios he must act on the lever 50 by pressing it trans- 
versely Inwardly of the handlebar. This action Is effec- 
ted, as already mentioned above, against the action 
of the spring 60 and then against the spring 56. Fol- 
lowing this rotation the tooth 48 engages the teeth 47 
so that further action on the lever 50 causes rotation 
of the shaft 24 about Its axis 23 and consequent ten- 
sioning of the gear change control cable 29 because 
it is wound over the wheel 27. 

Lateral displacement of the lever 50 can continue 
until reaching the end-of-stroke position in which the 
lever 50 comes into engagement with a stop surface 
3d (Figure 5). This stroke is sufficient to guarantee the 
passage of the gear change through more than one 
transmission ratio. The cyclist has a precise sensation 
of selection of the various gear ratios following 
engagement of the spring 26 on the toothed wheel 25 
and continues to displace the actuating lever 50 later- 
ally until he has detected the desired number of steps 
(one or more). When the desired gear is engaged the 
action on the lever 50 can be interrupted, after which 
the spring 56 causes the lever Itself to be returned into 
Its rest position illustrated in Figure 1, where it will 
again easily be reachable by the cydisf s fingers of 
the hand which holds the handlebar when it is desired 
to effect a new gear change selection. The ball joint 
connection of the lever 50 about the axis 53 makes it 
possible for the lever not to Interrupt the nonmal oper- 
ation of tiie brake lever 12. During braking, in fact, the 
lever 50 is pressed reanwardly by the lever 12 and 
therefore rotates about the axis 53 against the action 
of the spring 60. When the action on ttie brake lever 
12 Is released the lever 50 returns to the forward posi- 
tion Illustrated In Figure 1. In any case, tiie fact that 
after each transverse action of the lever 50 this latter 
returns to tiie vertical rest position guarantees tiiat the 
brake lever can also always be actuated with effi- 
ciency. 

As is evident from the preceding description, the 
combined gear change and brake control unit of the 
invention has a series of advantages. First of all, it Is 
characterised by a considerable ease of operation in 
that the control lever 24 Is rotatably mounted about an 
axis 23 which is orthogonal to the axis 1 9 about which 
the brake 12 is pivoted and which Is parallel to the lon- 
gitudinal direction of tiie bicycle. Moreover, the actu- 
ation of th gear change towards low r transmission 
ratios or towards higher transmission ratios is effected 
witii two separate lev rs which ar easily reached re- 
spectively by the thumb and by the other fingers of the 
hand which holds th handlebar (at the end or in cor- 
respondence with the body 3) and which are actuabi 


witti natural movem nts(mor precisely with a down- 
ward vertical movement of the thumb and with a trans- 
verse movement inwardly of tiie handlebar by the 
other fingers). Each of the two actuating levers con- 

5 trols the gear change by means of a ratchet device 
which makes it possible to return the actuating lever 
automatically into its rest position once tiie gear 
change operation has been completed so as to 
guarantee that each actuating lever is constantiy In 

10 the position which is reached most easily by the fin- 
gers of the cyclist's hand. Moreover, the ratchet 
devices are disposed in such a way that each actuat- 
ing lever can be displaced for a sufficient distance to 
control, with a single movement of the lever, the pas- 

16 sage through more than one transmission ratio. The 
unit further utilises indexing means which guarantees 
a secure snap reference of the various operating posi- 
tions of the gear change. Finally, tiie unit has a rela- 
tively simple structure and is constituted by relatively 

20 few parts. 

Naturally, the principle of the invention remaining 
the same, the particulars of construction and the 
embodiments can be widely varied with respect to 
what has been described and illustrated purely byway 

25 of example, without by ttiis departing from the scope 
of the present invention. 


Claims 

30 

1. A combined gear change and brake unit for a 
bicycle, comprising: 

a support body (3) fixable to tiie handlebar 
(1) of the bicycle, 

35 a brake control lever (12) pivotally moun- 

ted to tiie support body (3) about a first axis (19) 
and provided with means (13) for attachment of a 
flexible brake control cable (15), 

a gear change control member (24) rotat- 

40 ably mounted on the support body (3) about a 
second axis (23) ortiiogonal to tiie said first axis 
(19) and carrying means (27, 28) around which a 
flexible brake control cable (29) can be passed, 
means for imparting a rotation to the said 

45 gear change control member (24), 

characterised by the fact tiiat tiie said unit further 
includes indexing means (25,26) in mutual 
engagement carried by the gear change control 
member (24) and by the support body (3). defin- 

50 ing a plurality of stable positions of the said con- 
trol member (24) corresponding to engagement 
of tiie various selectable transmission ratios of 
th g ar Chang ,byth fact that tti said control 
member Is constitut d by a shaft (24) supported 

55 rotatably by th support body (3) about the said 
8 cond axis (23), and by tiie fact that th said 
means for imparting a r tation to the gear change 
c ntrol shaft (24) includ s two ind pendent 
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ratchet devices (34,35; 47,48) the said indexing 
means (25,26) associated with two different por- 
tions of the gear change control shaft (24) for 
actuating r spectively rotation in one sense or in 
the other of the said shaft (24) so as to cause re- 
spectively upward or downward selection of the 
various transmission ratios, each of the said 
ratchet devices including an actuating lever (37; 
50) which is biased by resilient means (44; 56) 
towards a stable rest position and displaceable 
against the action of the said resilient means (44, 
56) for actuating rotation of the control shaft (24). 

2. A unit according to Claim 1 , characterised by the 
fact that when mounted on the handlebar of a 
bicycle the said first axis (19), lies transversely 
with respect to the longitudinal vertical plane of 
the bicycle and the second axis (23) lies parallel 
to the longitudinal direction of the bicycle. 

3. A unit according to Claim 1 . characterised by the 
fact that the said two actuating levers (37,50) of 
the ratchet devices, when in their respective rest 
positions, extend substantially In two directions 
orthogonally of one another. 

4. A unit according to Claim 3, characterised by the 
fact that one of the two actuating levers (50) has 
a rest position substantially parallel to and adja- 
cent the brake control lever and is actuable from 
this position by means of a lateral pressure exer- 
ted inwardly of the handlebar, whilst the other 
actuating lever (37) has a substantially horizontal 
rest position projecting towards the middle of the 
handlebar and is actuable from this position by 
means of a downward pressure. 

5. A unit according to Claim 4, characterised by the 
fact that the first of the said actuating levers, that 
is to say that which has a rest position adjacent 
to the brake control lever (1 2), is connected to the 
associated ratchet device by means of a ball joint 
having an axis (53) parallel to the said first axis 
(19) the said actuating lever (50) being positioned 
behind the brake lever (12) and being biased 
against it by auxiliary resilient means (60). 

6. A unit according to Claim 5, characterised by the 
fact that each of the two said ratchet devices 
includes a toothed wheel (27; 47) connected for 
rotation with the gear change control shaft (24), a 
link member (39; 54), controlled by the said 
actuating lever (37; 50) which is freely rotatably 
mounted on the g ar change control shaft (24) 
and carries a toothed sector (35, 49) which is 
adapted to engag the toothed wheel and to 
cause rotation thereof upon a displacement of th 
actuating lever, and reslli ntm ans (44, 56) Inter- 


posed between the link member (39; 54) and th 
support body (3) to bias the link member and con- 
sequently the actuating lever towards the r spec- 
tive rest position. 

5 

7. A unit according to Claim 6, characterised by the 
fact that each actuating lever is connected to the 
respective link member (39) by an articulated 
member and Is biased by auxiliary resilient 

10 means (41) towards a rest position. 

8. A unit according to Oaim 7, characterised by the 
fact that each of the said actuating levers (37, 50) 
has a maximum possible stroke sufficient to con- 

15 trol successive selection of more than one trans- 
mission ratio. 

9. A unit according to Claim 8, characterised by the 
fact that the toothed wheel (27) of one of the said 

20 two ratchet devices is nnounted on one end of the 
said control shaft (24) which is adjacent to the 
handlebar (1) when the unit is assembled on the 
handlebar and also defines a peripheral groove 
(28) around which gear change control cable (29) 
25 is passed. 

10. A unit according to Claim 9, characterised by the 
fact that the two ratchet devices are associated 
with two opposite ends of the gear change control 

30 shaft (24) and that the said indexing means are 
associated with an intenmediate portion of the 
said shaft (24). 
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